High expression in Escherichia coli of the gene coding for dihydrofolate reductase of the extremely halophilic archaebacterium Haloferax volcanii. Reconstitution of the active enzyme and mutation studies.
The gene coding for the enzyme dihydrofolate reductase of the extremely halophilic archaebacterium Haloferax volcanii was recombined into the Escherichia coli expression vector pET11d. Following induction, the enzyme was produced in large quantities and accumulated in the cells in an insoluble form. The enzymic activity could be efficiently reconstituted by dissolving the aggregate in 6 M guanidine hydrochloride followed by dilution into salt solutions. Mutants were produced in which Lys30 was converted to Leu (K30L), Lys31 was converted to Ala (K31A) and a double mutant in which both lysines were converted (K30L, K31A). The mutated enzymes were produced in E. coli, activated and purified to homogeneity. The effect of the salt concentration on the steady-state kinetic parameters was determined. It was found that the salt concentration affects the Km but not kcat of the various mutants.